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^= (54) Title: PROCESS FOR PRODUCING PEROVSKITE-TYPE COMPOSITE OXIDE 
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spg (57) Abstract: A process by which a perovskite-type composite oxide which is highly safe and hygienic can be industrially effi- 
= ciently produced at a low heat treatment temperature. The perovskite-type composite oxide obtained can retain the catalytic activity 
of a noble metal on a high level over long. In the process, which is for producing a perovskite-type composite oxide, organic metal 
^ salts of all the elements to be the components of the perovskite-type composite oxide are mixed together to prepare a precursor 
for the perovskite-type composite oxide. Alternatively, organic metal salts of part of the elements to be the components of the per- 
ovskite-type composite oxide are mixed with the remaining element(s) each prepared in the form of, e.g., an alkoxide, coprecipitation 
ON salt, or citric acid complex to prepare a precursor for the perovskite-type composite oxide. Thereafter, the precursor is heated to pro- 
duce the perovskite-type composite oxide. 
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tfiS, 2. 34Il%TSofc, 

v ? nhD^T>5>e^5im^^ (Pt»8. 5 0 
St*%) 2 5. 9g (PtllTO. 2 2g) ^iltibfct, 6 Ott 
2 4I$IH]9A%#I&. t§ijpT 5 0 0*C lPtFliiiltTP t 

10 /Lai. 00 Al 0 ., 5 Rh,. 05 O,©»#*Hfc. P t 1. 00 

7>^>n-^h^rS^H [La(O n 'C 4 H 9 ) 3 ] 32. 2g (0. 090 
"EJV). -fyh'J^An-^h^i/H CY(O n -C 4 H 9 ) 3 ] 3. lg (0. 
15 0 10 =E)V), ^n-^h^v-H [Fe(O n -C 4 H 9 ) 3 ] 19. 3g (0. 
0 7 0 m 7JH->)An-^b^i/F [A 1 (0"-C 4 H 9 ) 3 ] 4. 9 
g (0. 0 2 Ot^) 1 0 0 0 mL^M©^LJg^ 3 ^SO A, h;H 

>2 0 OmL SJnATft^S'^^'&S H ££<fc i^7^3^^Hit^ 

20 fit, D^^ATtfjVTtht-h CRh (CH 3 COCHCOCH 3 ) 
3 ] 4. OOg (0. 0 1 tJl/) §hJl/X>2 0 OmLl^il/tti^i 

F mWilZin Z.X , L a YF e A 1 R h *^tSi%~M&mM&MW: V fc a 

25 8 0 0tt2^^tlfc, 

Wmxmm$X<DU%:fr L a o. 9 o Y 0 . ! o F e o. 7 o A 1 0 . 
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« + t*tf5Rhttltt, 4. 3 5fi%T^^rc. 
£SJ6« 9 

^t^Alh^yl^^-h [Nd (OC 2 H 4 OE t) 3 ] 37. Og (0 
5 .0 9 0 ^;Wh /t'J^Xh^^Ifl/-h [Ba(OC 2 H 4 OEt) 2 ] 3 
. 2g (0. OlOm Ifcx h^->X^l/~h [Fe(OC 2 H 4 OEt) 
3 ] 25. 8g ( 0. 0 8 0 tM, llh + ylfl/-h [Cu(OC 2 H 4 
O E t ) 2 ] 2. 4 g ( 0 . OlOt^) 10 0 0 mL^*©^LjS^ 

^bT, -f U i^!)A7t^7t h^--h CI r(CH 3 COCHCOCH 
3)3) 4. 90g (0. OlOtJP) ^ + yl/>2 0 0mLfcg|bttl 

)Vu^l/ FmWUzMZ-T. NdBaFeCul r — M&$$tfc%:MM 

15 Ufc„ 

• Stt, 8 0 0 tT 2 P#P*1<h bfeo 

»*X«|aI0f©IS*^6, N d 0 . 90 B a o F e 0.80 C u o 

, 10 i r Q , 10 o 3 o^D^x*^ bMmmvm&mfcmfrztezM-'tiii&m 

^JSM 1 0 

^>37>x h^rS/X^k- h [L a (OC 2 H 4 OE t ) 3 ] 36. 6g (0 
. 0 9 0 ^)1), X hD>f^Alh^y!fl/-h [S r (OC 2 H 4 OE t 
25 ) 2 ] 2. 7g (0. OlOtJP), «lh*ylfl/-h [Fe(OC 2 H 4 
OEt) 3 ] 17. 4g ( 0. 0 5 4 ^E;PK n A*^ h X h * I/- I> [ 

C o (O C 2 H 4 0 E t ) 2 ] 8. 5g (0. 0 3 6 tJH lOOOmL^ 



WO 2004/005194 



!T/JP2003/008438 



21 

fUT, a^Tii^;VTir h (P t (CH 3 COCHCOCH 3 ) 2 ) 

3. 93g (0. OlOtf) §hJl/X> 2 0 0raLt:^IlTtMSI 

H»«tfcUn^LT, LaSrFeCoPt £-&tri$ — il^igStSiSSl b fe. 
H ^5jCXJ^IlI$f©^m^e», La 0 . 90 S r 0 . 10 Fe 0 . 5 4Co 0 

fUJSM 1 1 

9 >^ b^>-X5Pl/- h [L a (OC 2 H 4 OM e) 3 ] 34. 6g (0 
0 9 5 tJV), Til/^^^A^ h^r^X^l/ - h [A 1 (OC 2 H 4 OMe) 
15 ,] 2 0. 2g (0. 0 8 0 ^)v 7>^>^ h^>X^l/- h [Mn (O 
C 2 H 4 OMe) 2 ] 2. Og (0. 010 1 0 0 OmLfiOAl 

^LT, H7tf JV7tht-h (Ag(CH 3 COCHCOCH 3 )) 1. 
20 0 4 g ( 0. 0 0 5 ^), m&T^frT'te bj~- h CPt(CH 3 COC 
HCOCH 3 ) 2 ) 3. 1 4 g (0. 008 jVf-f A7t?JVTt h 

±-h (Ru(CH 3 COCHCOCH 3 ) 3 ) 0. 80g ( 0. 0 0 2 tJV) 

& h ;vx> 2 o omL \zmmvT^m&mi&mm*mMv , zwmm&mm. 

25 1 Mn P t Ru^ttJ^-I^tSil^fco 

J^T> tra«©»f^tecfct), fcfcU, 5ft#L 

8 0 0tT2i^tl/fc. 
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zwmmz, m^xmmffi <Dm l a 0 . 95 Ag 0 . 05 A i 0 . 80 Mn 0 
-is h*bt&& tmmzntco &tc, ^(Dit^mmm 9m 2 / g-c&v, 

U&WtfcM*\Z&tfZ>Ag<e;^mZ, 2. 4211%, Pt^filt 6. 
5 7 8 11%, Ru^tilt 0. 8 8ft*%-e&ofco 
HUM 1 2 

^^v^A^ h^v-T'D tfl/— h [Nd (OCHMe CH 2 OMe) 3 ] 32. 
9 g ( 0 . 0 8 0 =E)V), A'U^A^h^r^^Dlfl/— h [B a (OCHMe 
CH 2 OMe) 2 ] 3. 2g (0. OlOtJV), ^^$/t>A^ h^'>^nt: 
10 V— V [M g (O C HM e CH 2 OM e ) 2 ] 2. Og (0. OlOtJH, T 

n^A^ h + ->^n tf I > [Al (OCHMe CH 2 OMe) 3 ] 25. 

Og ( 0. 0 8 5^) 1 0 0 0 mLfi©M77Xnl:Jl]i, 

15 fbt, S^7t^7tht-h CP t (CH 3 COCHCOCH 3 ) 2 ] 
3. 9 3g (0. OlOtJk), D ATil^;i/Tiz: bi~— h (Rh (CH 
3 COCHCOCH 3 ) 3 ) 2. OOg (0. 0 0 5 ^) £r=^>l/>2 0 0m 

ZKbU&T )VzHrl/ YmmztVXX, NdBaMgAlPt Rh^^ 

20 t^i^-m^mm^mm^rco 

Z\(Dn®.\Z, B3iXm\E\ffi<D%&%:fr Nd 0 . 80 Ba 0 . 10 Mg 0 . 10 Al 0 

, 8S p t o . lo Rh o . O5 o 3 0^D^*'f hmm&oim&wutmfrztezm 

25 m&Mik®*\Z&tfZ> P t 8. 5 911%, RhMitt, 2. 

2 7 St*%T£o fe 0 
1 3 
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5 y$ >T-fe^;i/T-fe h^"— h [La (CH3COCHCOCH3) 3 ] 4 
3. 6g (0. lOOtJVK ffcy-fe^;i/T-fe h [Fe (CH 3 COC 

HCOCH3) 3] 2 1. 2 g (0. 06 O^^K /t^^^ATir^^Tir 
h±-b [Pd (CH3COCHCOCH3) 2 ] 12. 2g ( 0. 0 4 0 ^6 
5 ;V) 1 0 0 OmL$i0M7 7^3l:JlDi, h ;n > 3 0 0 m L £jn 

^m*. mn,p&m v>t 4 0 0 'c^^mmhxm^mt^ n t fc<t d 
10 , ii^sf^T7 0 otT?2 mmMtmm-r^^ t\z^-ox. mm&<Dmfc 

»*Xj»HIJf©j!ig*^6, L a j. oo F e o.« 0 P d 0.4.0O3 

fro £fc, ^©H;gIiS24m 2 /gTfeD, HfriHL;^ 4» £ W £ P d 
15 16. 2f|%T^^f;„ 

mmm 1 4 

M7>^> 6 [La (NO,) 3 • 6 H 2 0] 43. 3g (0. 1 

0 0 ^)V), 9 zK?D4& [F e (NO3) 3 ♦ 9 H 2 O] 36. 4g (0. 

090^;!/) 100 0 mL§i©^LJS7 7^3l:jlPi, JK-T^->tK1 0 

20 o mL ^twxxmm\^x. \z nz & $ , u^^m^mm^m 

mVTco *&^X, ^I>147. 9g (0. 2 3 € ;H ^1 OOmLCU^ 

^■yTkizmmvx, zwrnrnz, ±m<DU^^m.^mm\zm^.x, LaFe 

25 5I£L&**5, 6 0~ 8 0 "C©t&?$*fcTai$&*£B£iir, 3 ^IWSSTiSa 

< 0 <h#i&$-t§r, S^tfHC 3 0 0 *C 
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mmmrnv, nz$. 1 o o omL§icD77X3CjDx.fc. 

^bT, /^7^^A7tWtht-h [Pd (CHgCOCHCOC 
H 3 ) 2 ] 3. 05g (0. OlOtW S7th>2 0 0mLKSilT, 
5 $ 5 \Z%m,7 77. 3 fcjDATjft^b. L a F e P d £"&tr*3 — I) — £ 

10 ®5fcX|ft#?#f 5, L a 1# 00 Fe 0 . 90 Pd 0 . 10 O 3 

fOikSIiS 2 8 m 2 / g X) , m&MfcW 4> & &* § P d 
^JSM 1 5 

15 >^ > 7 zK*D^ [LaC 1 3 • 7H 2 Oj 37. lg (0. lOOi 

)\>). mtmmeyK^am [Feci 3 -6H 2 o] 21. 6 g (0 . osot 
1 0 0 0 m-L^m<D%my 97, n tcjn^, jk-t 2 0 0 mL & 

M7> : E^')A (NH 3 ^i3 0ii%) 208g§200 mL 

25 A fee 

■ebT, A7 h^-- h [Pd (CH 3 COCHCOC 

H 3 ) 2 ] 6. 09g ( 0. 0 2 0 ^e;V) 57th>4 0 0mLII^itT, 
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$ &fcftj£7 7X3K:iD*.T8l#L, L a F e P d m«X7'J-S 

zowmz. mjfcxmMtir (Dffigkfr Lai.ooFeo.80Pdo.20O3 
8. 3 m*%7?&ofc 0 

10 it^M 1 

^>^>^h^^7°Dtfl/-b [La(OCHMeCH 2 OMe) 3 ] 3 6. 
6g (0. 0 9 0 ^), -feU h^rS/^n tf 1/- h [Ce(OCHMe 

CH 2 OMe) 3 ] 4. lg (0. 01 0 f»c* h ^ ^ n tf I/- h [F 

e (O CHM e CH 2 OM e) 3 ] 18. 4g ( 0. 0 5 7 ^), 
15 h ^ y ^ D k° 1/ — h [C o (O C HM e C H 2 OM e ) 2 ] 9. Og (0. 03 
8^) 1 0 0 0 mL§iOAl7773tjn^., WVX>2 0 0mL 

&V>T, «gm/^7^^A*?S?ft (P d#4. 411%) 12. 0g (Pd 
ilT'0. 5 3g. 0. 0 0 5^ffiS) WL^ *>7k 1 0 0 mL \ZX%r 

m\t, 8 5 0 "Ct? 2 PtFsl t bfeo 
25 21 »5NXj|ftIlI*fCDj(g*^5, La 0 . 90 Ce 0 . 10 Fe 0 . 57 Co 0 
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il^Cfett-SPdttlH, 2. 16KS%"CZfeofc. 

ttmm 2 

r^IR©r-A 1 2 0 3 Otmmmi 80m 2 /g) lOOgi:, 5Iha o ^ 
^A7K^^ (P d#4. 4«1%) 5 0. 2 g (P dlll?2. 2 1 g) § 
5 ffiV^T, Pd^tilfci, 6 0°CK:T 2 4Bf Mil®^^, 

jp^lViTSOOtTlflFlillOfe. r — A 1 2 O 3 0P dfititt. 2 
. 1 6||%t^L 

Hf|R©r-A 1 2 0 3 (tfciStlSOmVg) 2 0giC, lin^^A 
10 7K?£$i (Rh^4. 4 811%) 9. 6 g (RhllTO. 4 3 g) 

t, Rh^tstfct, 6 o 'cjct 2 4 NFFBiam^;^^, ^m^K n%m^ 

ffl^T5 0 OtTll^ril^itfc. r-Al 2 O,0Rhfim 2. 1 
0 o fc. 

Jfct£M4 

15 rU|g©r-A 1 2 0 3 (Jfc*lB«l 80mVg) 2 0gl:, »»^75?f 
A7Ki« (Pd^9. 8 3SI%) 10. 5 g (P dilTl. 03g) ^ 
m^X, Pd^tilfct, 6 0^CT2 4if B 1I)lg;M, 11 
^Sffl^T 5 0 0'CTl RTOllfc. r - A 1 2 0 3 ©P dffij#S«. 4 

. 9 o si%-e^^fe. 
20 itnm 5 

7Ulg(Dr-A 1 2 0 3 (MliHOmVg) 20gt, ^"hD^T 
>^>^^5iM^^ (Pt»8. 5 011%) 27. lg (P t|lT2. 
3g) £JBV>T, Ptmbfcl, 6 0ri:T2 4I^^IJIgi^ ^ 

tgjp$i^T5 o o^-vimmmmmhtco t-a i 2 o 3 ©p turn 

25 10. 3SfS%T$>ofc<> 

toWLto 1 

1) M^S#t^f-r^n--7 : ->f >^ 
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0 OmLt^U ^3=7'^ (BimSNZS-3 OB 

:1I^3 0«I%) 17. 5g^JB^tX7U-&iStfc. £<DX^U 
rn-^x^-r h«A~#A (H^8 Omm, S£ 9 5mm, te^&jSI 
4 0 O-fe^/ ( 0. 0 2 5 m) 2 ) J&> £ 73: 3 >^L7io 

T-W >ifm& 15 7.5 g/S«3S#: 1 L (75. 1 g/fll) 

Hi.t 1 2 OtCTl 2 RtF^jfiffl^^^:^ + » 6 0 0 <C T 

2) i^Mi 

fM^->S> 0~5# (5 8>M) tt, 3»£«&Jt (A = l) T«l 
5-2 8# (2 3#Pe1) ifi*!l CD I* (A = 0. 89) V. 2# 

5StlT> 7~30# (2 3#Pb1) j»JBt©±*flIKli»flE© 2 
V, 7 - 2 8# (2 l#ffl) ( A = 1 . 02) tit, tt 

jg^gpiCfeV^Tia*!lCD«S^&«S«§Sii:T, fig! S J* ft © i& S £ 1 0 5 0 "C£T 
±#£1t, 2 8-3 0|» (2 #181) tt> 3»£&Jfc (A = 1) \ZMV, ft-? 
, 2^*IA^itt, ffi^j^aWfc&SWfiBfcttl^BBa, (A=l. 
2 5) <hlfc. 

3) ErtefMlfi 

ittT, AA=±3. 4% (AA/F = iO. 5A/F) ©S«S> Eli* 

hhzt4^, m^m^<D^^y ux^iicco, hc, noxom 
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mm (ap*'x) ©«*€4 e oncft-B. &wmm (sv) 50 
#^r* (g) *#-ttT^fo 



1 







(g/Lttlflt) 


(%) 


(%) 


CO 


HC 


NOx 


CO 


HC 


NOx 


nmmi 


La 0 . B oCe 0 .ioFeo.5 7 Coo.38 p do.o5 0 3 


3.24 


98.1 


97.8 


99.7 


90.6 


89.0 


91.5 




La 0 .9oCe 0 . 10 Feo.57C 0 o.38Pd 0 .o503 


3.24 


98.5 


97.6 


99.8 


84.9 


82.1 


84.1 




PdS^/r-Ai 2 o 3 


3.24 


97.5 


99.3 


99.3 


48.3 


75.1 


78.2 



1) MIffi#:lC^t53-f^>^ 

HJ£0i]2> 4, 6, 7 &&Xfiik®M2. 3t#&nfcW20gt, C 
e 0 . 6 Z r 0. 3Y0. iO 0 . ,,©ad5^5ft**^IMb*©»#l OOgtl 

, »-f*>*i 2 omLt^u swra^rvov (H«ft*tt« 

NZS-30B:BM30li%) 21. 1 gft»AT75U-*««t 
TCo U-£> MA-*A (il#8 0 mm, «2 9 5 

mm, ^f^S4 0 O-feJV/ ( 0. 0 2 5 m) 2 ) # 6 =1 ~ 



WO 2004/005194 



IT/JP2003/008438 



29 

f^>Wl26g/»«SfrlL (6 0g/fl) fc&S.fcS fcMUfc 
1 2 OttTl 2l«IHiaiftJi^ ^ + , 6 0 0tTf3fifM» 

2) w^^^ 

0-870 # (87 OtHW) SlfeS«IJt (A=l) 

T?&SA/F = 14.6 (A/F = air to fuel ratio=S^Jt) 
T, AA=±4% (AA/F = i0. 6A/F) Jli£ifc 0 . 6H 

zT#>U 870-900 # (3 0#M) #»li©±«fll^6 2 

3) igttgfUfi. 

ilOCO, HC, NOxfflltoiStL ^Oi*4S2lCwt. & 
TcV, &mi&& ( S V) tt, 70000 /SPtttfco &33, & 2 Kite* # 
U Xtfcfe&Jt 1 L SfcO (Dn&m^A (g) «r#ii:T^-rc 
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^ o 








mm 




(%) 


(%) 




(g/L««t) 


CO 


HC 


NOx 


CO 


HC 


NOx 


mmmz 


La,.ooF e o.57Mn 0 .3 B Pdo.o5 0 3 


Pd:0.43 


96.7 


98.4 


96.1 


87.1 


89.6 


87.4 




La 0 .7oPro.2oCao.ioFe 0 . 70 Mn 0 . 25 Pd 0 . os 0 3 


Pd:0.45 


95.4 


95.6 


94.3 


86.7 


87.5 




nmme 


Lao.goNdo.isCeo.osFeo.TsN'o.zoRho.osOa 


Rh:0.42 


94.4 


94.9 


98.5 


85.0 


86.2 


88.4 


mmm7 


PdJl1# /Lat.ooAlo.ssRho.osOs 


Rh:0.47 
Pt:0.20 


97.3 


98.0 


99.0 


88.2 


89.3 


90.8 




pdti^F/r-Ai 2 o 3 


Pd:0.43 


97.7 


100 


98.8 


52.3 


73.8 


67.5 


it it #13 


RhtH^/r-Ai 2 o 3 


Rh:0.42 


98.0 


98.7 


99.8 


79.2 


72.1 


83.1 



f£Sfc0iJ 3 

2) iS^ttlft 

;>?^ — >S: % 6 0 ^flffl»0 3gl/fe. 

3) ^14f¥# 
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fti0C O, HC> NOxC»«*t*«^' *©«S*ft«3ICw-r. fc 



2fe Q 












(%) 


(%) 


(e/LMl) 


CO 


HC 


^Ox 


CO 


HC t 


vlOx 




La 0 80 Nd 0 .zoF e o.9oP t lo.io03 | 


Pd:0.86 


98.2 1 


99.8 * 


97.8 


87.4 I 


39.1 


B8.5 




La 10 oP e o.95Pd 0 .o503 j 


Pd:0.43 


98.1 


99.7 


97.0 


85.3 


88.9 


87.2 


|MfFI8 


La 0 .9oY 0 . 10 F©o.7oAlo.20 Rh o.io 0 8 j 


Rh : 0.87 


95.5 


97.6 


99.0 


86.8 


86.1 


92.5 




Ndo.9oBa 0 . 10 Fe 0 . B oCuo.io^o.io03 | 


Ir:1.47 


92.1 


93.5 


98.5 


77.0 


86.0 


86.0 


pjMio 


La 0 .90 Sr 0.1oreo.54^ 0 0.36 rx 0.10 v 3 | 


Pt:1.54 


94.3 


96.8 


93.8 


85.7 


88.5 


85.1 




La 0 . 95 Ago.o5Alo.80 Mn o.ioPto.o8Ruo.o203 


Ag:0.48 
Pt:1.36 
Ru:0.18 


96.6 


93.4 


97.2 


87.6 


82.0 


81.7 




Ndo.ooBaojoMgo.toAlo.ssPto.ioRho.osOs 


I Pt:1.72 
Rh:0.45 


99.3 


100 


100 


92.0 


89.7 


92.5 




La,.ooF e o.6oPdo.4o°3 


I Pd:3.24 


99.8 


100 


99.8 


90.5 


91.6 


91.4 


\nMm-\4 


La 10 oP e o.9oPdo.io03 


I Pd:0.86 


99.5 


99.8 


99.0 


86.7 


90.2 


88.9 




> La 1 .oo Fe 0.8oP cl 0.30 0 3 


I Pd:1.72 


99.6 


100 


99.5 


88.8 


90.8 


91.1 


| tb^W4 


pdfil#/r-Ai 2 03 


Pd:0.98 


98.2 


100 


100 


26.1 


57.1 


50.7 


|lk««5 


ptgl#/r-Ai 2 o 3 


T Pt:2.06 


98.E 


! 92.1 


87.C 


) 66.7 


' 60. £ 


I 27.1 
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1. ^n^X^J^ hai*^*^*©*^**^*^^- 

15 . 

20 2^iB«©^n^^^-r hmm&wtitwonmjj&o 

25 hil^ifti©i^S- 

A B M O 3 CD 
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